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INTRODUCTION 
T h e  p h s n o n ~ e n o n  ol a l p h a  p n r t ~ c l e  c n l l a s r o n ,  n ~ c r r r r d l  ob r l e rveb lc  ItPap= 
c r t y f a r  t h e  n u c l i d e s  a t ~ o v c  I C A ~ ,  rnnkcs  it p a s s ~ i ~ l e  o  r e l a t e  Lhrc r  r lucl tdca  
c n e r g c t ~ c d l l y .  l ' h c r a d r o a c t l \ , c  d c c n y  e n r r ~ y  n l t r n ~  R r ~ d i o a c t r v r '  a r r l e s  C a f l  
bc  surrt incd s o  lhat  t he  to tn l  tltaray r r r c ruy  f o r  C R C I I  ~ . u i l ~ d r  ~ n  the  ! 1 r r t C 4  19 
known wlth r c s p c c !  lo  1 t u  pus l t ron  above  l h e  bottorlr of t h e  h r l l P b l  thdt I S ,  
with r c s p c c t  t o  11s t e r r l l ~ n a l  Icad (or  b r s c l ~ ~ r l h )  r s o l o p r .  1'1116 rat1 br Jrinc far 
e a c h o l  t h c  [ou r  m a r s  t y p c s  a n d ,  a s  w e  ~ t t a l l  S r t ,  o n e  cnn ~ b l : i ~ t ~  1h15 lilf012 
 nation l o r  a11 the  c o l l a l c r a l  rne rn t ) c r s  a s  well  n e  t h e  n l c r n b r r r  I n  t h e  r n a m  
l ine  o f . d c c a y .  T h u s  11 ~ s p o s s ~ b l e ,  u s i n 8  thr r r l n l i u n  b c t w r r n  cndrr hrtd en= 
e r g y  and  the known m n s v  of the  alphi1 p n r t l c l c ,  t o  convert  Lhlh t d l r > f i f t l ~ e  
d e c a y  e n e r g y  rn rnclr c a s e  to a r e l a l l v e  m a s s  v,rlue I,rrhrtl an l h t  rlra6S of  Of i r  
of the l o u r  end p r o d u c t s ,  pbzO8,  ~ ~ 2 0 7 ,  pt1206, o r  H120') 11 Lhr A ~ I @ U ~ U ~ ?  
rxrass of c a c h  o l  rhrsc i s  knowrr, it i s  then  p o s a ~ b l r  to c n l c u l n t r  t h e  ~ t r r o l u l c  
I n a s s  l o r  a l l  t he  h e a v y  n u c l t d c s  above  l end  l o r  wtric 11 d r c a y  rnr r n y  d a t a  
known o r  c a n  b e . r h t ~ m i t t e t l .  'I'he , i b ~ o l u t r  r n a a r  of o r ~ l y  o n e o f  t h i s  ~ r o u l l  Q f  
fou r  r t e e d a c t i ~ a l l y  be known s l r lce  Lhc r l e t ~ t r ' o n l i n r i ~ ~ r g  r r r r f l l r r  r c l n l l n g  l h k l ~ l  
c a n  b e  r n c a s u r e d .  It i s  a l s o  p o s s ~ b l c  l o  I n c h n u r e  the  nl~ss lule  rll*fiacr of 
o t h e r  rruclct I ~ I  e a c h o f  thc  Iotrr s r r t e s ,  f u r  cxr\rnplc,  s u c h  nucl i t lcn  nr  u ~ ~ ~ ,  
T!I.!~?, l fZ35 ,  or  ~ p L ' 7  whtch n r r  a v ~ ~ l l a h l e  t l r  s u f f ~ c i c f ~ l  cjuirtlltty i0r mASh 
s p z c ( r o j i r a p h t c  rr1eaut11 e l r rents ,  orrd t h r  n L ~ s o l ~ ~ l e  rnrisrrcn 0 1  k11r nthrt  f l \ P W i r  
b z r s  of c a c h  of t h e  s e r i r s  trlny then  be calt:~rlnLcd Irc>rr\ t h e s t  I l ~ r o u p h  prtbp- 
r r  u s e  of t h r  d e c a y  d a i s .  If t h e  i tbsulutc  r r lnsses  oI  r t l o r t  111nr1 orre ~ u t m b c f  
oi Llre s a t w  t r u s s  type  ~s known,  it i s  p o s s r b l c  t o  have  n c h e c k  t)n the naCu. 
r a c y  of t h e  radioactive d e c a y  v a l u e s .  O n c e  a l l  Lhe riraaseo of t h e  hcnvy nlrs = 
I tdes  ~ a t c  known a c c u r a t c l y ,  ~ t  is p o s s r b l e  l o  c o n s t r u c t  the cncruy sutfacrs 
c o r r e s p o n d i n g  t o  t h ~ s  r e g i o n a n d l o  s t u d y  thc c r re rge t i c s  of the  h r n v y  rcRIatr 
a s  a whole .  The p r e s e n t  p a p e r  is  concc.rrted with the  u s e  crl 0 1 c  endltmc t l v e ,  
nc-ulron b k n d ~ n g a n t l  m a s s  ~ p e c t r o g r a p l r ~ c  tlnta fnr Lhr c a l c u l s l l o n  of tho  re = 
l a t ~ v e  ar tdabsolr r te  m a s s e s  of the  t r a n s l e a d  nuc l ide8  a n d  t h e  use of t h r @ r  In 
c o n r ~ c c t ~ o r ~  wtth the  e n e r g y  s u r h c e  a n d  ~ e r i r r a l  e n c r l ~ c t i c r  of  this t r f l i o n .  
ACCUMULATIVE DECAY ENERGY 
'The c a l c u l a t i o n  of a c c u m u l a t ~ v e  d e c a y  e n e r g y  c a n  b e s t  be  i l l ua t rn t e t l  with 
a n  example .  T h e  fol lowing d i , i g r a m  i l l u s t r a t e s  the  c o u r s e  of t t e ~ a y o f  i t  nurlr 
b e r  of rad1oactrvc  n u c l i d e s  w h o s e  t e r n l l n a l  p r o d u c t  i s  Pbz00. 














